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APPENDIX B--EXAMPLE OF A DIAGNOSTIC EDIT

This appendix contains an example (Figure B0.0-1) of a diagnostic edit for one time step using the
semi-implicit scheme for the case when HELP = 3. As can be seen from the figure, this edit can be quite
lengthy. As Section 2 of Volume I of this manual indicates, there are many subroutines called from the
main hydrodynamic subroutine HYDRO and the main heat transfer/conduction subroutine HTADV. The
diagnostic edit prints out information for most of the subroutines called by these two subroutines In
addition, the particular ones printed will vary, depending on whether the time step is repeated, if bad
donoring occurs, if the choking model is turned on, whether heat structures are present or not, whether the
heat time advancement is different from the hydrodynamic time advancement, etc. For the example
presented here, the time step is not a repeated time step, a heat transfer calculation occurs, and a choking
diagnostic edit occurs. In order to save space in the appendix, only the first 3 heat structures, the first 3
volumes, and the first 2 junctions are shown.

Each subroutine section of the edit (except heat transfer) begins with a line of pound signs (###...).
The next line lists the name of the subroutine, the label DIAGNOSTIC PRINTOUT, the simulated time
(TIMEHY), the time step size (DT), the total attempted advancements (NCOUNT), and the value of the
variables HLEP, SUCCES, and FAIL. HELP is explained in Section 8 of this manual. SUCCES is a code
variable that indicates if a time step is successful (SUCCES=0 means successful, SUCCES=1 or 2 means
unsuccessful). FAIL is a code variable that is normally false (F) until the code fails, and then it becomes
true (T).

The order of the subroutines in the diagnostic edit printed inFigure B0.0-1 is as follows:

Heat transfer subroutines (HTRC1 plus appropriate correlation subroutines.)

VOLVEL

PHANTV

PHANTJ

FWDRAG

VEXPLT

JCHOKE

JPROP

PRESEQ

SYSSOL

JPROP

VFINL
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EQFINL

STATE

MASS ERR

JPROP

VLVELA

MS ERR T

The particular quantities printed out in each subroutine will not be presented here. Most of the tables
are grouped by volumes and junctions, and they usually begin with either the volume number (VOLNO) or
the junction number (JUNNO). The definition of many of these volume and junction terms are listed in the
comment common blocks VOLDATC and JUNDATC in RELAP5. A copy of these blocks is contained in
Figure B0.0-2 and Figure B0.0-3 as an aid to understanding this diagnostic edit. Many of the other
quantities printed out are calculated only within that particular subroutine, and they are printed because it
was felt they were important in debugging that subroutine.
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Figure B0.0-1Diagnostic edit from Edwards pipe problem with extras.
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Figure B0.0-1Diagnostic edit from Edwards pipe problem with extras. (Continued)
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Figure B0.0-1Diagnostic edit from Edwards pipe problem with extras. (Continued)
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Figure B0.0-1Diagnostic edit from Edwards pipe problem with extras. (Continued)
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Figure B0.0-1Diagnostic edit from Edwards pipe problem with extras. (Continued)
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Figure B0.0-1Diagnostic edit from Edwards pipe problem with extras. (Continued)
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Figure B0.0-1Diagnostic edit from Edwards pipe problem with extras. (Continued)
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Figure B0.0-1Diagnostic edit from Edwards pipe problem with extras. (Continued)
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Figure B0.0-1Diagnostic edit from Edwards pipe problem with extras. (Continued)
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Figure B0.0-1Diagnostic edit from Edwards pipe problem with extras. (Continued)
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Figure B0.0-1Diagnostic edit from Edwards pipe problem with extras. (Continued)
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Figure B0.0-2Listing of common block JUNDATC from program RELAP5.

*comdeck jundatc
c
c  ijskp   junction skip factor.
c  njuns   number of junctions
c  ij1     from volume input code.
c  ij2     to volume input code.
c  jc      choking flag (1 bit); time dependent junction flag (2 bit);
c          reversed from volume connection flag (4 bit); reversed to
c          volume connection flag (8 bit); no choking flag (16 bit);
c          old time choking flag (32 bit); choking test flag for
c          accumulator junction (64 bit); input flag (128 bit); abrupt
c          area change flag (256 bit); two velocity-one velocity flag
c          (512 bit); separator flag (1024 bit); stratified flow flag
c          (2048 bit); from cross flow option (4096 bit); to cross flow
c          option (8192 bit); cross flow flag (16384 bit); accumulator
c          active flag (32768 bit); stratification flag (65536 bit);
c          stratification input data (bit pos. 18-19); jet mixer flags
c          (bit pos. 20-22); separator flags (bit pos. 23-25);
c          unused (bit pos. 26); horiz-vert junction flag (bit pos.27);
c          up-down junction flag (bit pos. 28); valve flag (bit
c          pos. 29); second turbine junction flag (bit pos. 30).
c  ij1vn   from volume ordinal number.
c  ij2vn   to volume ordinal number.
c  junftl(1)  from pointer in output form without sign.
c  junftl(2)  to pointer in output form without sign.
c  ajun    area of junction
c  athrot  ratio of orifice area to junction area
c  arat(1) mixture volumetric flow rate for the junction divided by
c          the total mixture volumetric flow rate on that end of the
c          volume.  mixture is obtained by using sum of absolute value
c          of phasic volumetric flow rates. 1 is for "from" volume.
c  arat(2) same as arat(1), except 2 is for "to" volume.
c  diamj   diameter of junction
c  ******  warning: the ordering of velfj, velfjo, velgj, velgjo, ufj,
c  ******  ugj, voidfj, voidgj, qualaj, rhofj, and rhogj must be
c  ******  maintained since vfinl assumes this order.
c  velfj   liquid velocity
c  velfjo  liquid velocity previous time step
c  velgj   vapor velocity
c  velgjo  vapor velocity previous time step
c  ufj     junction liquid specific internal energy
c  ugj     junction vapor specific internal energy
c  voidfj  junction liquid void fraction
c  voidgj  junction vapor void fraction
c  qualaj  junction noncondensible quality
c  rhofj   junction liquid density
c  rhogj   junction vapor density
c  velfjs  intermediate liquid velocity used when have bad donoring
c  velgjs  intermediate vapor velocity used when have bad donoring
c  fjunf   Constant term for form loss coefficient for irreversible
c          losses, foward.
c  fjunr   Constant term for form loss coefficient for irreversible
c          losses, reverse.
c  fjunfb  Multipler term for form loss coefficient for irreversible
c          losses, foward.



RELAP5/MOD3.2

B-15 NUREG/CR-5535-V2

.

Figure B0.0-2Listing of common block JUNDATC from program RELAP5. (Continued)

c  fjunfc  Exponent term for form loss coefficient for irreversible
c          losses, foward.
c  fjunrb  Multipler term for form loss coefficient for irreversible
c          losses, reverse.
c  fjunrc  Exponent term for form loss coefficient for irreversible
c          losses, reverse.
c  formfj  liquid form loss term
c  formgj  vapor form loss term
c  mflowj  mass flow rate
c  faaj    virtual mass
c  fij     interphase friction
c  fijo    interphase friction previous time step
c  jcatn   density correction factor (sqrt of rhot/rhoj) applied to
c          the junction convective term in choking
c  jacto   density correction factor applied to the junction convective
c          term in choking previous time step
c  qualnj(1)  first noncondensible junction mass fraction
c  qualnj(2)  second noncondensible junction mass fraction
c  qualnj(3)  third noncondensible junction mass fraction
c  qualnj(4)  fourth noncondensible junction mass fraction
c  qualnj(5)  fifth noncondensible junction mass fraction
c  ij1nx   from volume index.
c  ij2nx   to volume index.
c  jcnx1   index to scratch space for "from" volume.  next word is
c          same for "to" volume.
c  jcnx2   index to diagonal matrix element for "from" volume.  next
c          word is same for "to" volume.
c  jcnx3   index to off-diagonal matrix element for "from" volume. next
c          word is same for "to" volume.
c  jcnxd(1)  diagonal index for sum momentum equation
c  jcnxd(2)  diagonal index for difference momentum equation
c  jcnxs   index to scratch space for junction.
c  junno   junction number for output editing
c  jdissc  subcooled discharge coefficient.
c  jdistp  two phase discharge coefficient.
c  jcex    unused (bit pos. 1); ccfl flag (bit pos. 2);
c          input ccfl flag (bit pos. 3); junction flow regime number
c          (bit pos. 4-9); to face-1 bits (bit pos. 10-12); from face-1
c          bits (bit pos. 13-15); input donor pressure flag
c          (bit pos. 16); water packer junction flag (bit pos. 17);
c          stretch junction flag (bit pos. 18); eccmix flags (bit
c          pos. 19-20); debug print flag (bit pos. 21),
c          water packing flag(bit pos. 22).
c  betacc  form of ccfl correlation (0 = wallis, 1 = kutateladze)
c  constc  gas intercept for ccfl correlation
c  constm  slope for ccfl correlation
c  c0j     junction distribution coefficient
c  c0jo    junction distribution coefficient previous time step
c  xej     junction equilibrium quality
c          based on extrapolated pressure & internal energy from jchoke
c  sonicj  junction sound speed
c          divided by the junction density ratio (jcatn)
c  vodfjo  junction liquid void fraction previous timestep
c  vodgjo  junction vapour void fraction previous timestep
c  vdfjoo  junction liquid void fraction previous timestep but one
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Figure B0.0-2Listing of common block JUNDATC from program RELAP5. (Continued)

c  vdgjoo  junction vapour void fraction previous timestep but one
c  fxj     wall friction interpolating factor
c  fxjo    wall friction interpolation factor previous time step
c  vgjj    vapor drift velocity
c  florgj  junction flow regime number in real format
c  iregj   vertical bubbly/slug flow junction flow regime number in
c          real format
c  voidj   junction vapor void fraction used in the interphase drag
c  jdissh  superheated discharge coefficient
c  ijflg   Junction direction flag (0 = 1D/1D or 1D/3D or 3D/1D,
c          1 = 3D/3D direction 1, 2 = 3D/3D direction 2, 3 = 3D/3D
c          direction 3).
c  flenth  Total enthalpy flow in junction (includes both phases and
c          noncondensibles).
$if def,selap,2
c  ajuno   Old ajun.
c  diamjo  Old diamj.
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Figure B0.0-3Listing of common block VOLDATC from program RELAP5.

*comdeck voldatc
c
c  ivskp   volume skip factor.
c  nvols   number of volumes.
c  vctrl   time dependent volume flag (bit pos. 1); equilibrium flag
c          (bit pos. 2); thermal front flag (bit pos. 3); input flag
c          (bit pos. 4); vapor disappearance flag (bit pos. 5);
c          accumulator flag (bit pos. 6); pump flag (bit pos. 7);
c          input water packer flag (bit pos. 8); new status flags,
c          initialization type during input (bit pos. 9-19);
c          old status flags (bit pos. 20-30); input bundle flag
c          (bit pos. 31).
c          Status flags: negative pressure (bits 9, 20); mass error
c          (bits 10, 21); extrapolation error (bits 11, 22); quality
c          overrun (bits 12, 23); largest mass error (bits 13, 24);
c          error in vapor phase (bits 14, 25); error in liquid phase
c          (bits 15, 26); error in two phase call (bits 16, 27); non-
c          convergence in iterations (bits 17, 28); negative sonic
c          velocity (bits 18, 29); negative derived quantities (bits 19,
c          30).
c  vctrlx  Status flags; debug print flag (bit pos. 1), air appearance
c          repeat(bit pos. 2), pressure change repeat on air appearance
c          (bit pos. 3 ), water packing statistics flag( bit pos. 4).
c  volmat  Fluid type in volume.
c  volno   Volume number for editing.
c  imap    Map, regime, and flags.  Three quantities, one per
c          coordinate.  Flow regime map infomation (bit pos. 1-6);
c          non-condensable gas appearance flag (bit pos. 7);
c          horizontal stratification flag (bit pos. 8);
c          (bit pos. 8); stretch flag (bit pos. 9); input vertical
c          stratification flag (bit pos. 10); vertical stratification
c          flags (bit pos. 11-12); experimental friction being used
c          (bit pos. 13); wall friction input flag (bit pos. 14); flag
c          that coordinate direction is being used (bit pos. 15); water
c          packer input flag (bit pos. 16); bundle input flag
c          (bit pos. 17); volume in multid component (bit pos. 18);
c          flow  regime number (bit pos. 19-24); metal appearance flags
c          (bit pos. 25-26); laminar friction factor, 64 if 0, 96 if 1
c          (bit pos. 27); ans input flag (bit pos. 28); level tracking
c          input flag (bit pos. 29);  reflood flag (bit pos. 30);
c          water packer  volume flag (bit pos. 31).
c  v       Volume.
c  recipv  Reciprocal of volume (v), zero if v is zero.
c  avol    Area of volume, three quantities, one per coordinate.
c  dl      Volume length, three quantities, one per coordinate.
c  diamv    Equivalent flow diameter, three quantities, one per
c           coordinate.
c  roughv    Wall roughness factor for direction 1.  As input
c            reset in icmpn1 to colebrook full turb friction fac.
c  recrit     Critical reynolds number, three quantities, one per
c             coordinate.  Fric fac = const; see roughv.
c  p       Average pressure.
c  po      Average pressure previous time step.
c  uf      Liquid specific internal energy.
c  ufo     Liquid specific internal energy previous time step.
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Figure B0.0-3Listing of common block VOLDATC from program RELAP5. (Continued)

c  ug      vapor specific internal energy.
c  ugo     vapor specific internal energy previous time step.
c  voidf   liquid void fraction.
c  voidg   vapor void fraction.
c  voidgo  vapor void fraction previous time step (n).
c  vodgoo  vapor void fraction at old old time step (n-1).
c  quala   noncondensible quality..
c  qualao  noncondensible quality previous time step.
c  boron   boron density (mass of boron per cell volume).
c  borono  boron density previous time step.
c  quals   static quality.
c  quale   equilibrium quality.
c  rho     total density.
c  rhom    total density for mass error check.
c  rhoo    total density previous time step.
c  ******  warning: the ordering of rhof and rhog must be maintained
c  ******  since fidis assumes this order.
c  rhof    liquid density.
c  rhog    vapor density.
c  satt    saturation temperature based on the steam partial pressure.
c  temp    used in r level subroutines and is usually the same as satt.
c  tempf   liquid temperature.
c  tempg   vapor temperature.
c  velf(1) Average liquid velocity in a volume, three quantities, one
c          per coordinate.
c  velg    Average vapor velocity in a volume, three quantities, one per
c          coordinate.
c  sounde  homogeneous equilibrium sound speed. also, used for scratch
c          in hydro.
c  dsnddp  partial derivative of sounde w/r to pressure. also, used for
c          scratch in hydro.
c  sathf   liquid specific enthalpy at saturation conditions.
c  sathg   vapor specific enthalpy at saturation conditions.
c  betaff  Liquid isobaric coefficient of thermal expansion at bulk
c          conditions.
c  betagg  Vapor isobaric coefficient of thermal expansion at bulk
c          conditions.
c  csubpf  Liquid specific heat capacity at constant pressure at bulk
c          conditions.
c  csubpg  Vapor specific heat capacity at constant pressure at bulk
c          conditions.
c  viscf   Liquid viscosity.
c  viscg   Vapor viscosity.
c  sigma   Surface tension.
c  thconf  Liquid thermal conductivity.
c  thcong  Vapor thermal conductivity.
c  pps     Vapor partial pressure.
c  dotm    Vapor generation rate per unit volume.
c  dotmo   Vapor generation rate per unit volume previous time step.
c  hif     Liquid side interfacial heat transfer coefficient per unit
c          volume.
c  hig     Vapor side interfacial heat transfer coefficient per unit
c          volume.
c  gammaw  Vapor generation rate at the wall per unit volume.
c  q       total heat transfer rate from wall to fluid.
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Figure B0.0-3Listing of common block VOLDATC from program RELAP5. (Continued)

c  qwg     heat transfer rate from wall to vapor.
c  drfdp   partial derivative of rhof w/r to pressure.
c  drfduf  partial derivative of rhof w/r to liquid specific internal
c          energy.
c  drgdp   partial derivative of rhog w/r to pressure.
c  drgdug  partial derivative of rhog w/r to vapor specific internal
c          energy.
c  drgdxa  partial derivative of rhog w/r to noncondensible quality.
c  dtfdp   partial derivative of tempf w/r to pressure.
c  dtfduf  partial derivative of tempf w/r to liquid specific internal
c          energy.
c  dtgdp   partial derivative of tempg w/r to pressure.
c  dtgdug  partial derivative of tempg w/r to vapor specific internal
c          energy.
c  dtgdxa  partial derivative of tempg w/r to noncondensible quality.
c  dtdp    partial derivative of satt w/r to pressure.
c  dtdug   partial derivative of satt w/r to vapor specific internal
c          energy.
c  dtdxa   partial derivative of satt w/r to noncondensible quality.
c  floreg  flow regime number in real format, three quantities, one per
c          coordinate.
c  hifo    liquid side interfacial heat transfer coefficient per unit
c          volume previous timestep.
c  higo    vapor side interfacial heat transfer coefficient per unit
c          volume previous timestep.
c  qualan  Noncondensible mass fraction, five quantities, one per
c          species.
c  gaman   Noncondensible generation rate per unit volume,
c          five quantities, one per species.
c  enthn   Enthalpy of noncondensible source, five quantities, one per
c          species.
c  gamas   solute generation rate per unit volume.
c  enths   enthalpy of the solute source.
c  vo      volume previous time step.
c  qualno  Noncondensible mass fraction previous time step, five
c          quantities, one per species.
c  rhogo   vapor density previous time step.
c  ppso    vapor partial pressure (old-time).
c  ustm    vapor specific internal energy at pps and tempg with non-
c          condensable present.
c  ustmo   vapor specific internal energy at pps and tempg with non-
c          condensable present (old-time).
c  ggas    Cell centered gas mass flux, three quantities, one per
c          coordinate.
c  gliq    Cell centered liquid mass flux, three quantities, one per
c          coordinate.
c  velfo   Volume average liquid velocity previous timestep, three
c          quantities, one per coordinate.
c  velgo   Volume average vapor velocity previous timestep, three
c          quantities, one per coordinate.
c  fstrt   horizontal stratification interpolating factor, three
c          quantities, one per coordinate.
c  fwalf   liquid wall friction coefficient, three quantities, one per
c          coordinate.
c  fwalg   vapor wall friction coefficient, three quantities, one per
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Figure B0.0-3Listing of common block VOLDATC from program RELAP5. (Continued)

c          coordinate.
c  vctrln  position of volume in volume block.
c  vctrld  index to diagonal matrix element.
c  vctrls  index to volume scratch space.
c  sth2xv  index data for sth2x water property subroutines.
c  invfnd  index to inverted junction table.
c  sinb    sine function of volume vertical angle, three quantities, one
c          per coordinate.
c  hvmix   volume mixture enthalpy.
c  ptans   pitch between fuel plates (ans).
c  span    length of fuel plates  (ans).
c  pecltv  Volume Peclet number, three quantities, one per coordinate.
c  tsatt   saturation temperature based on the total pressure.
c  fshape  Wall friction shape factor (one per coordinate).
c  fmurex  Viscosity ratio for wall friction (one per coordinate).
c  hgf     Direct heating heat transfer coefficient per unit volume.
c  frica   Constant term in experimental friction correlation (one per
c          coordinate).
c  fricb   Multiplier term in experimental friction correlation (one per
c          coordinate).
c  fricc   Power term in experimental friction correlation (one per
c          coordinate).
c  invhtf  index to inverted heat structure table.
c  hydxc(1)  Change along inertial x axis due to moving from face 1
c            to center of volume along local x coordinate.
c  hydxc(2)  Change along inertial x axis due to moving from center of
c            volume to face 2 along local x coordinate.
c  hydxc(3)  Change along inertial x axis due to moving from face 3
c            to center of volume along local y coordinate.
c  hydxc(4)  Change along inertial x axis due to moving from center of
c            volume to face 4 along local y coordinate.
c  hydxc(5)  Change along inertial x axis due to moving from face 5
c            to center of volume along local z coordinate.
c  hydxc(6)  Change along inertial x axis due to moving from center of
c            volume to face 6 along local z coordinate.
c  hydyc(1)  Change along inertial y axis due to moving from face 1
c            to center of volume along local x coordinate.
c  hydyc(2)  Change along inertial y axis due to moving from center of
c            volume to face 2 along local x coordinate.
c  hydyc(3)  Change along inertial y axis due to moving from face 3
c            to center of volume along local y coordinate.
c  hydyc(4)  Change along inertial y axis due to moving from center of
c            volume to face 4 along local y coordinate.
c  hydyc(5)  Change along inertial y axis due to moving from face 5
c            to center of volume along local z coordinate.
c  hydyc(6)  Change along inertial y axis due to moving from center of
c            volume to face 6 along local z coordinate.
c  hydzc(1)  Change along inertial z axis due to moving from face 1
c            to center of volume along local x coordinate.
c  hydzc(2)  Change along inertial z axis due to moving from center of
c            volume to face 2 along local x coordinate.
c  hydzc(3)  Change along inertial z axis due to moving from face 3
c            to center of volume along local y coordinate.
c  hydzc(4)  Change along inertial z axis due to moving from center of
c            volume to face 4 along local y coordinate.
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Figure B0.0-3Listing of common block VOLDATC from program RELAP5. (Continued)

c  hydzc(5)  Change along inertial z axis due to moving from face 5
c            to center of volume along local z coordinate.
c  hydzc(6)  Change along inertial z axis due to moving from center of
c            volume to face 6 along local z coordinate.
c  hyposv(1)  Coordinate along x inertial axis of vector from center
c             of rotation to center of volume.
c  hyposv(2)  Coordinate along y inertial axis of vector from center
c             of rotation to center of volume.
c  hyposv(3)  Coordinate along z inertial axis of vector from center
c             of rotation to center of volume.
c  gravv(1)  Coordinate of gravity along inertial x coordinate.
c  gravv(2)  Coordinate of gravity along inertial y coordinate.
c  gravv(3)  Coordinate of gravity along inertial z coordinate.
c  tintf     Interface temperature when noncondensible is presentR,
c            saturation temperature at total pressure otherwise.
c  htsens    Heat transfer coefficient for sensible heat transfer
c            between vapor/gas mixture and liquid.
c  tmassv    Total mass (includes both phases and noncondensibles) in
c            volume.
c  tiengv    Total internal energy (of both phases and noncondensibles)
c            in volume.
$if def,selap
c  idbvol  indicator of whether l-th index of relap5 volume contains
c          debris region; 0 = no, 1 = yes.
c  mdbvol  value for l-th relap5 volume index of index m for
c          referencing arrays in common block debcom.
c  ndbvol  value for l-th relap5 volume index of index n for
c          referencing arrays in common block debcom.
$if def,athena
c  bfield  strength of magnetic field acting on volume.
c  econdw  electrical conductivity of duct wall.
c  fwfmhd  equivalent wall friction coefficient due to mhd effects.
c  hwidth  duct half-width.
c  wthick  thickness of duct wall.
c  igmhd   duct geometry type; 1=circular, 2=rectangular.
$endif
c  avolo   Old value of avol.
c  diamvo  Old value of diamv.
$endif
c  dlev    location of two-phase mixture level
c  dlevo   location of two-phase mixture level (old time)
c  vlev    velocity of two-phase level movement
c  vollev  Position of level within volume.
c  voidla  void fraction above the mixture level
c  voidao  void fraction above the mixture level (old time)
c  voidlb  void fraction below the mixture level
c  voidbo  void fraction below the mixture level (old time)
c  dfront    location of thermal front
c  dfrnto   location of thermal front (old time)
c  vfront    velocity of thermal front
c  ufla  liquid internal energy above the thermal front
c  ufao  liquid internal energy aaove the thermal front (old time)
c  uflb  liquid internal energy below the thermal front
c  ufbo  liquid internal energy below the thermal front (old time)
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